Summary. The testicular and epididymal sperm reserves of 32 adult crossbred European boars (mean age 17\m=.\4months, range 15\p=n-\21months) raised and maintained in Ibadan, Nigeria were 43\m=.\77\m=x\109 and 207\m=.\20\m=x\109 cells respectively, and were correlated (P< 0\m=.\01)with age and organ weight. The distribution of spermatozoa in the epididymis was 16, 6 and 78% in the caput, corpus and cauda epididymidis respectively. The testicular and epididymal sperm reserves were correlated (P< 0\m=.\05), suggesting that sperm production and storage are associated. All the values studied were comparable with those reported for boars kept in temperate climates.
Introduction
In the bid to increase and improve swine production in the tropics, the use of improved imported breeds of pigs is being steadily intensified, and in such a situation there may be a tendency to overuse the animals, especially the boars. The reproductive aspects of swine production under tropical conditions have received little attention, but a sound knowledge of this important part of animal production and its interaction with the environment is essential for a maximum and rational utili¬ zation of the breeding stock.
High ambient temperatures have been reported to affect reproduction in swine (Corteel, Signoret & du Mesnil du Buisson, 1964; Thibault et al, 1966) , spermatogenesis is greatly impaired (Mazzarri, du Mesnil du Buisson & Ortavant, 1968) and the morphology and physiology of the ejaculated spermatozoa, presumably those stored in the epididymis, are adversely affected (Mazzarri et al, 1968 ; McNitt & First, 1970) . However, Egbunike & Steinbach (1976) did not observe any difference in sperm production rates in adult boars raised in temperate and tropical climates and Steinbach (1976) found that the quality of the ejaculates of boars in a tropical environment was comparable to that of boars kept in temperate climatic conditions. The present study was to determine the gonadal sperm reserves and the storage capacity of the epididymis of improved boars under humid tropical climatic conditions.
Materials and Methods
The study involved 32 adult crossbred boars (Large White Hampshire) with an average age of 17-4 months (range, 15-21 months) and weighing between 95 and 150 kg. All the animals were housed as reported earlier (Egbunike & Steinbach, 1972) Egbunike, Holtz & Smidt (1976) , while sperm concentrations were determined by direct haemocytometer count after 1 :40 (v/v) dilution in 0-154 M-NaCl . The data were subjected to standard statistical analysis according to Steel &Torrie(1960) .
Since the duration of sampling was short and the daily changes in the ambient temperatures and photoperiod were small (< 0-3°C and 11 min per month respectively) no analysis for seasonal effects was carried out. Swierstra & Rahnefeld (1967) and Swierstra (1968) . The average paired testes weight was much lower than that reported by Swierstra (1968) for even younger boars in Canada (Table 2 ). These differences may have been due to the differences in the growth rates of pigs under the temperate and tropical climates (Egbunike & Steinbach, 1976) . The weight distribution in the epididymis was similar to that of German Landrace boars (Egbunike et al, 1975) with the cauda epididymidis accounting for half of the total epididymal weight followed by the caput and corpus epididymidis ( Table 2 ). As with the testicular and epididymal weights, there were more spermatozoa in the left organ than in the right although the differences were insignificant. There was an effect of age on the epididymal and gonadal sperm numbers (Table 3 ). The gonadal sperm numbers were comparable to those of younger Landrace boars under temperate conditions, but the latter had much lower epididymal sperm numbers (Egbunike et al, 1975) . However, consideration on a per gram basis showed that there was no difference between the two groups of boars (Table 2) , confirming the close relationship between organ weight and sperm reserves as reported by Swierstra (1968) and Egbunike et al (1975) .
The disparity observed between the percentages of the total spermatozoa in each of the three epididymal compartments in this study and those reported by Swierstra (1970) may have been due to the effect of the ejaculation regimen imposed on the latter boars, i.e. every 72 h for 15 weeks.
A summary of the correlations between organ weights and sperm reserves is shown in Table 3 . The high correlation between the organ weights and the sperm reserves suggests that the former can serve as an index of the latter and confirms earlier findings (Swierstra, 1968 ; Egbunike et al, 1975) . That sperm production and sperm storage are related was implied by the correlation between gonadal and epididymal sperm numbers although this relation was not observed for younger German Landrace boars (Egbunike et al, 1975) , perhaps because their storage capacity was still growing. The age of the boar clearly influences the weight of the organs and their sperm reserves (Table 3) , as found for boars kept under temperate climatic conditions (Egbunike et al, 1975) .
The sperm production rate of our crossbred boars was 10-02 109 spermatozoa/day when estimated from the testicular sperm numbers by using a divisor of 4-37 (Amann, 1970) . Thus the storage capacity of the epididymis may be assumed to accommodate the spermatozoa produced over about 20 days, a greater capacity than that of the 11 -5 days' production deduced for younger boars in a temperate climate (Egbunike et al, 1975) . This further suggests a bigger storage capacity of the 
Egbunike et al, 1975 Egbunike et al, 1975 Egbunike et al, 1975 Swierstra, 1970 (17°C) Swierstra, 1970 (below -15°C) Egbunike e/a/., 1975 Egbunike et al, 1975 Egbunike et al., 1975 (Swierstra, 1970, in (1968) and McNitt & First (1970) . These workers did, however, use local or whole-body heating techniques which would have resulted in testicular temperatures of 2-7°C higher than those of the 38-39°C temperature which applies in normal boars (Waites & Setchell, 1969) , mainly as a result of the heat-exchange mechanism between the internal spermatic artery and the pampiniform veins. Such high testicular temperatures negate the effect of the descent of the testes into the scrotum in mammals and hence result in impaired sperma¬ togenesis (Chowdhury & Steinberger 1964 ) and a high incidence of abnormal spermatozoa (McNitt & First, 1970) . The morphology of the spermatozoa was not examined in this study, but Steinbach (1976) has found that the numbers of morphologically abnormal spermatozoa in the ejaculates of similar boars were within the range reported for boars in temperate climates. Moreover, animals which have been used in 'hot room' experiments in temperate areas are not adapted to high tempera¬ tures in the ways that boars raised and maintained in the tropics over many generations have been.
The present paper demonstrates that the crossbred European boars used have become adapted to the level of heat stress imposed on them by the natural humid tropical climate and that further reproductive improvement rests on the improvement in the growth rate of the reproductive organs which is associated with increased growth rate and improved management.
